Objective : To report effects of the pre-procedural rehydration for reduce thromboembolic complications in acute phase aneurysmal subarachnoid hemorrhage coil embolization.
INTRODUCTION
Endovascular coil embolization is one of the techniques used for treatment of cerebral aneurysm. Platinum coils are inserted into the lumen of the aneurysm, so that a local thrombus is formed around the coils, obliterating the aneurysmal sac. 4) Coil embolization, which is performed through the intravascular space, has an inherent risk of causing thromboembolism.
Thromboembolic complications occur more frequently in ruptured aneurysm that cannot be treated with antiplatelet medication and intra-procedural administration of heparin compared to unruptured cases.
8)10)
Such pre-medications (antiplatelet and anticoagulant administration) can reduce the occurrence of thromboembolism in treatment of unruptured aneurysm. 5) For ruptured aneurysmal subarachnoid hemorrhage (aSAH), coil embolization is mainly performed in unplanned emergency. However, pre-medication of antiplatelet or heparin prior to emergency coil embolization in ruptured aSAH is under many restrictions in real clinical practice, because it is possible to increase the risk of rebleeding. Therefore, coil embolization for ruptured aneurysm may inevitably cause more thromboembolic complications than unruptured aneurysm.
Also, it is widely assumed that dehydration predispose to thromboembolism after acute stroke. 6) Emergency coil embolization in dehydration state, it may be more dangerous. We assumed that calibrated the dehydration be able to reduce the risk of thromboembolic complication in acute phase coil embolization. Contrary to the therapeutic treatment, administering a proper dose of fluid to the patient is very easy and simple. It may correct dehydration, causing no additional complication for the patient, and is expected to reduce thromboembolic complications. We examined patients who were to under emergency coil embolization for aSAH, assuming that administering a proper dose of fluid to the patients would reduce the risk of thromboembolism without additional complications.
MATERIALS AND METHODS
From January 2009 to December 2013, 190 patients with ruptured aSAH treated by coil embolization at our institution were consecutively enrolled in this study. to maximum 500 mL) over 30 minutes.
No variation in the treatment protocol was observed between the two periods and the coil embolization was performed by three experienced operators. At least two of these three physicians were engaged together in performance of each procedure.
Statistics
Statistical analysis was performed using the SPSS tion of pre-procedural fluid administration was found in 14 cases (14/68, 20.6%). Of these, 13 cases improved without sequela and the remaining case required treatment using a ventilator; however, the ventilator care was required due to pulmonary edema before fluid administration ( Table 1) .
Analysis of thromboembolism occurrence found that the neck size, width, and longest length of aneurysm, pre-procedural fluid supply, and procedure time were statistically significant related factors (univariate logistic regression analysis) ( Table 2 (Table 3) . Pre-embolization rehydration, turned out to be a factor that could be reduce the procedural thromboembolic complications.
DISCUSSION
Aneurysmal subarachnoid hemorrhage is a potentially fatal disease with high morbidity and mortality.
Only a third of aSAH patients may improve and many such patients can die or become disabled. Because many other factors can cause thromboembolism, it may be difficult to say that this method is sufficient to reduce the frequency of thromboembolism.
In addition to the factors of aneurysm itself (size of aneurysm, size of its neck, etc.), as mentioned above, using additional microcatheter or inserting a stent is known to increase the frequency of such complications.
We also found that the neck size, width, and longest length of the aneurysm and procedure time were associated with the occurrence of thromboembolism. In this study, however, the frequency of thromboembolism was lower in Period 2, although an additional microcatheter was used more frequently than in The most significant finding from this study is that an ample supply of fluid in coil embolization for ruptured aneurysm is likely to reduce the risk of thromboembolism and is unlikely to cause additional complications.
It goes without saying that this study has many limitations: first, the patients were gathered prospectively in two separate periods but were not assigned ran- 
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